
 

 

 

 

 

 

Address: 1 Kraljice Natalije Street, Belgrade 11000, Serbia 

 +381 11 4092 776, Fax: +381 11 3348 653 

  E-mail: office@srpskiarhiv.rs, Web address: www.srpskiarhiv.rs 

Paper Accepted*        ISSN Online 2406-0895 
 

Case Report / Приказ болесника 
 

 

Miloš Sladojević1,2,†, Igor Končar1,2, Petar Zlatanović2, Sanja Jovanović3, Lazar Davidović1,2 

 

 

A case report of a hybrid procedure (visceral and partial aortic arch 

debranching) in the treatment of a challenging aneurysm of the 

thoracoabdominal aorta in the endovascular era 

 

Приказ хибридне процедуре (висцералног и парцијалног 'дебранчинга' 

лука аорте) у третману комплексне анеуризме торако-абдоминалне аорте 

у ендоваскуларној ери 

 

 
1University of Belgrade, Faculty of Medicine, Belgrade, Serbia; 
2Clinical Center of Serbia, Clinic for Vascular and Endovascular Surgery, Belgrade, Serbia; 
3Center for Radiology and Magnetic Resonance Imaging, Clinical Center of Serbia, Belgrade, Serbia 

 

 

Received: July 31, 2019 

Revised: February 5, 2020 

Accepted: February 17, 2020 

Online First: February 20, 2020 

DOI: https://doi.org/10.2298/SARH190731011S  

 
*Accepted papers are articles in press that have gone through due peer review process and have been 

accepted for publication by the Editorial Board of the Serbian Archives of Medicine. They have not 

yet been copy-edited and/or formatted in the publication house style, and the text may be changed 

before the final publication. 

Although accepted papers do not yet have all the accompanying bibliographic details available, they 

can already be cited using the year of online publication and the DOI, as follows: the author’s last 

name and initial of the first name, article title, journal title, online first publication month and year, 

and the DOI; e.g.: Petrović P, Jovanović J. The title of the article. Srp Arh Celok Lek. Online First, 

February 2017. 

When the final article is assigned to volumes/issues of the journal, the Article in Press version will be 

removed and the final version will appear in the associated published volumes/issues of the journal. 

The date the article was made available online first will be carried over. 
 
†Correspondence to: 

Sanja JOVANOVIĆ 

Center for Radiology and MRI, Clinical Center of Serbia, Pasterova 2, 11000 Belgrade, Serbia 

E-mail: dr.sanja.jovanovic@gmail.com 

http://www.srpskiarhiv.rs/


Srp Arh Celok Lek 2020│Online First February 20, 2020│DOI: https://doi.org/10.2298/SARH190731011S 

DOI: https://doi.org/10.2298/SARH190731011S  Copyright © Serbian Medical Society 

2 

A case report of a hybrid procedure (visceral and partial aortic arch 

debranching) in the treatment of a challenging aneurysm of the 

thoracoabdominal aorta in the endovascular era 

 

Приказ хибридне процедуре (висцералног и парцијалног 'дебранчинга' 

лука аорте) у третману комплексне анеуризме торако-абдоминалне аорте 

у ендоваскуларној ери 

 

 
SUMMARY 

Introduction This paper aimed to present a hybrid approach 

as less invasive and acceptable treatment. 

Case outline Because of respiratory failure, the patient was 

deemed at high risk for open repair. Standard thoracic 

endovascular aortic repair (TEVAR) was unfeasible, so the 

patient underwent the hybrid procedure - partial aortic arch 

debranching in a first stage followed by visceral debranching 

and endovascular exclusion of thoracic aortic aneurysm as a 

final procedure. The postoperative course was uneventful 

and the patient was discharged 10 days after TEVAR and 

visceral debranching. 

Conclusion Staged hybrid procedure with combined 

debranching of the aortic arch and visceral arteries is 

feasible and should be considered as an alternative treatment 

option in patients with high-risk for open repair. 

Keywords: endovascular procedure; aortic aneurysm; 

dissecting aneurysm 

САЖЕТАК 

Увод Циљ овог рада био је да прикаже хибридни 

третман као мање инвазивну и прихватљиву опцију 

лечења.  

Приказ болесника Због значајног респираторног 

коморбидитета пацијент је био неприхватљивог ризика 

за класичну отворену хирургију анеуризме торакалне 

аорте. Такође, стандардни ендоваскуларни третман није 

био могућ због неадекватне проксималне и дисталне 

зоне фиксације, те је пацијент третиран хибридном 

процедуром. Процедура је рађена у два акта. У првом 

акту учињен је парцијални 'дебранчинг' (енгл. 

debranching – одвајање грана од главног стабла) лука 

аорте. У другом акту учињен је висцерални 'дебранчинг', 

након чега је анеуризма торакалне аорте ексклудирана 

имплантацијом стент-графта. Посоперативни ток је 

протекао без компликација и пацијент је отпуштен 

десетог постоперативног дана. 

Закључак: Комплексна хибридна процедура у два акта 

која укључује 'дебранчинг' аортног лука, а потом и 

висцералних артерија представља могућу терапијску 

опцију код пацијената са високим ризиком за отворено 

хируршко лечење.  

Кључне речи: ендоваскуларна процедура; анеуризма 

аорте; аортна дисекција 

 

 

INTRODUCTION 

Hybrid treatment with visceral and arch vessel debranching followed by thoracic 

endovascular aortic repair (TEVAR) has been used to treat high-risk patients and therefore 

allows treatment in this population group [1, 2, 3]. This paper aimed to present a hybrid 

approach as less invasive and acceptable treatment. 

 

CASE REPORT 

A 56-year-old male was admitted to our hospital due to chronic dissecting aneurysm of 

the thoracic aorta with a maximum diameter of 8 cm (Figure 1). Visceral and infrarenal part 
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of the abdominal aorta was free of dissection and aneurysmal disease. A few years ago, he 

suffered acute aortic dissection. Considering coexisting chronic obstructive pulmonary 

disease (forced expiratory volume in first second - FEV1 was 50 %), the patient was high risk 

for open repair. Multidetector computed tomography with angiography (MDCTA) imaging 

showed that standard TEVAR was unfeasible because of inappropriate characteristics of 

proximal and distal sealing zone, so staged hybrid procedure was selected. Partial 

debranching of the aortic arch and visceral arteries provided an adequate length of both 

sealing zones of 25mm. To achieve adequate proximal sealing zone for stent-graft 

deployment in the Ishimaru zone 1 of the aortic arch, we performed extrathoracic 

paratracheal carotid-carotid bypass in a right-to-left manner in conjunction with carotid-

subclavian bypass using 8mm tubular Dacron graft. After the transverse section of the left 

common carotid artery, the proximal part was ligated while the distal part was anastomosed 

to the Dacron graft in an end-to-side fashion. The end-to-side anastomosis was also created to 

the left subclavian artery. We always endeavor to ligate the subclavian artery. However, in 

this case, the prevertebral part of the subclavian artery was difficult to approach. The left 

subclavian artery was originated from the proximal landing zone, 12mm away from the entry 

tear. Hence, it was expected that stent-graft would cover the artery origin preventing the 

endoleak from the left subclavian artery. Otherwise, endovascular occlusion of the artery 

would have been indicated. The procedure was performed under general anesthesia. The 

carotid shunt was not used because the retrograde flow from common carotid arteries was 

pulsatile. The postoperative course was uneventful, so two days later we performed visceral 

debranching via the midline laparotomy. The right common iliac artery was selected as an 

adequate inflow vessel for visceral debranching. CT revascularization was accomplished via 

by-pass to the common hepatic artery (CHA) in an end-to-side fashion. Celiac trunk (CT) and 

CHA were approached through the gastrohepatic ligament in the lesser sac, while superior 

mesenteric artery (SMA) was identified at the base of the transverse mesocolon proximally to 

the origin of the middle colic artery. We used a jump graft (tubular Dacron graft of 8 mm) 

from the SMA to CHA. The graft was passed retroperitoneally from the right common iliac 

artery to the SMA and then behind the pancreas to the CHA. CT and SMA were ligated after 

completion of the bypass to avoid retrograde filling of the aneurysm sac. TEVAR was 

performed immediately after visceral debranching via the left transfemoral approach (Figure 

2).  
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The thoracic aortic aneurysm was excluded using three Valiant Thoracic Stent Graft 

(Medtronic Vascular, Santa Rosa, CA) deployed above the renal arteries upwards to the 

innominate artery using the distal-to-proximal implantation technique which enables the 

deployment of a larger diameter stent-graft into a smaller diameter graft. Oversizing at the 

proximal and distal landing zone was 10-15%. To prevent paraplegia cerebrospinal fluid 

drainage was used during the following 72 hours to maintain an intrathecal pressure below 10 

mmHg and mean arterial pressure was targeted at ≥ 80 mm Hg. The postoperative course was 

uneventful and the patient was discharged home 10 days after TEVAR and visceral 

debranching. After 5 years follow-up MDCTA showed the regular position of the stent-graft 

and regular patency of the supra-aortic and visceral debranching (Figure 3). 

 

DISCUSSION 

In this paper, we report a case with a chronic dissecting thoracic aortic aneurysm who 

successfully underwent hybrid procedure. In terms of age and respiratory comorbidity, our 

patient was considered high risk for conventional open repair of a thoracic aortic aneurysm 

which would require thoracophrenolumbotomy, single-lung ventilation, and aortic cross-

clamping. A less invasive hybrid approach was indicated as an acceptable treatment. Its 

theoretical advantages implicate avoiding extensive two-cavity exposure, aortic cross-

clamping, and extracorporeal circulation. Dissecting aortic aneurysm involved the thoracic 

part from the left subclavian artery to the CT. In order to achieve the adequate length of 

sealing zones and endograft apposition to the inner aortic curvature, partial arch debranching 

and retrograde bypass to the CT and the SMA were necessary.. We decided for two-stage 

hybrid treatment. Extra-thoracic partial debranching of the aortic arch was performed as a 

first procedure. We used pretracheal route for crossover right-to-left carotid-carotid bypass, 

which we considered easier for tunneling and with more space for anastomosis creation. 

Other authors prefer the retropharyngeal route as a shorter and more direct path across the 

neck [4]. Also, in elective cases in whom left subclavian artery is going to be covered by 

endograft, we always perform left carotid to subclavian artery bypass to prevent spinal cord 

ischemia, stroke, and arm claudication. Visceral debranching didnotinclude renal arteries 

revascularization, so TEVAR was performed during the same procedure. In cases that 

required renal arteries clamping and revascularization, some authors recommend that 

TEVAR should be performed few days after visceral debranching to allow the kidneys to 
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recover from the ischemia associated with the bypass before subjecting them to the 

nephrotoxic iodinated contrast during TEVAR [5]. Because of extensive coverage of thoracic 

aorta, our patient was deemed as a high risk for spinal cord ischemia, hence prophylactic 

cerebrospinal fluid drainage was used as recommended by current guidelines of the European 

Society for Vascular Surgery [6]. 

Instead of hybrid procedures, in some institutions total endovascular repair is possible 

using custom-made and physician-modified fenestrated and branched devices as well as 

parallel graft techniques (chimney/periscope).  

Published mid-term results of endovascular renal and visceral artery revascularization 

are encouraging. Recently published studies showed a high technical success rate of 94–96 % 

and primary 5 years visceral arteries patency of 93 % after fenestrated and branched 

endografts, but in the same period, reinterventions were necessary in half of the cases [7, 8]. 

Also, Tsilimparis et al. [7] showed favorable outcomes of this technique, which is associated 

with lower mortality and morbidity (acute renal failure and mesenteric ischemia) in 

comparison to the hybrid procedure. High device costs and long manufacturing of custom-

made fenestrated and branched devices limit this technique in cases with huge and 

symptomatic aneurysms. Also, these devices are not available in many centers from 

developing countries. Alternative “off the shelf” endovascular techniques, like parallel graft 

techniques and physician modified fenestrated stent-grafts, involve the use of standard grafts 

with good short-term and mid-term results [9–15]. Considering the anatomy of our case, we 

deemed that the diameter and shape of true lumen were inadequate to accommodate two 

chimney grafts for CT and SMA. Furthermore, we assessed that periscope graft in these 

arteries would be associated with acute angulation and risk for thrombosis. 

Fenestrated stent-grafting in aortic arch is technically challenging due to difficulties in 

stent-graft orientation and fenestration positioning. In situ fenestration techniques might 

avoid these problems, but because of possible issues with stent-grafts durability and ischemic 

complications during temporary carotid arteries coverage, this technique has not been widely 

adopted [16-18]. In recent years, arch branched endografts have been developed as a new 

technique for revascularization of supra-aortic branches. Despite encouraging initial results 

further studies are required to standardize this technique [19, 20, 21]. Chimney technique to 

extend the proximal landing zone in TEVAR is feasible in majority vascular centers with 

satisfied midterm outcomes but not without risk of major complications [22–25]. Zhao et al. 
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compared the outcomes of the chimney and hybrid technique for the reconstruction of a 

single arch branch and found that type Ia endoleak rate was significantly higher in the 

chimney group [26]. Supra-aortic branch angulation and excessive oversizing were 

determined as a major risk factor for type Ia endoleak. Furthermore, compression and fracture 

of chimney graft, as well as retrograde type A aortic dissection, can lead to lethal 

consequences [27, 28]. Frequently performed excessive oversizing and ballooning of 

endografts, as well as more than one chimney graft carries the greatest risk for retrograde 

dissection. In our institution, fenestrated and branched endograft techniques are not an option 

for aortic repair yet. Although the problem of the proximal landing zone in our case could be 

resolved by two chimney grafts for the left subclavian and common carotid artery, we did not 

consider this technique because of abovementioned reasons.  

In selected cases of difficult aortic arch anatomy and risk for retrograde type A 

dissection after TEVAR, a frozen elephant trunk can be an alternative method for arch repair 

[29]. Sometimes, when the aortoiliac segment is not suitable for inflow, antegrade visceral 

debranching from ascending aorta might be performed [30]. 

Staged hybrid procedure with combined debranching of the aortic arch and visceral 

arteries is feasible and should be considered as a treatment option in patients with high-risk 

for open repair. 
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Figure 1. Multidetector computed tomography with angiography in volume rendering 

reconstruction; a chronic dissecting aneurysm of the thoracic aorta 
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Figure 2. Completion angiography after thoracic endovascular aortic repair 
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Figure 3. Multidetector computed tomography with angiography in volume rendering 

reconstruction, five years after thoracic endovascular aortic repair 

 


